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Increasing student use of chemical instrumentation in undergraduate research
Tracy Brown-Fox, M. Todd Coolbaugh, Brian J. Hunt, and Timothy Champion
Johnson C. Smith University Department of Natural Sciences and Mathematics
Abstract
Recognizing the importance of student
experience and familiarity with modern analytical
instruments, the JCSU Chemistry faculty have
developed a Shared Instrumentation Resource
Laboratory (SIRL) for students and faculty from
multiple STEM departments. These instruments
were obtained through a series of grants from
several sources. Use of the instruments in courses
was also implemented. An analysis of Senior
Investigative Papers (SIPs) by Biology and
Chemistry majors from before and after the
implementation of the SIRL show significant
(p=0.0014) gains in SIPs based on data collected
from JCSU instruments, showing the increased
capability for on-campus undergraduate research
involving instrumentation was utilized.

Table 1: Grants Supporting the Shared Instrumentation
Resource Laboratory & Thermal Analysis Suite

Year Funding
PI/PD
Instruments
Source
2012 US Dept of Champion Vernier CBL Units
Ed (Title III)
2013 NSF
Champion GC/MS; UV-Vis; Spectrofluorometer; FTIR ; HPLC
2014 DoD
Coolbaugh Electrochemistry Suite
2017 NSF
Brown-Fox Rheometer, DSC, and TGA
2021 NSF
Brown-Fox TMA

Introduction
Student engagement in hands-on scientific research &
student knowledge of the use of scientific instruments are
desired outcomes of undergraduate education in science. At
Johnson C. Smith University, we have a required Senior
Investigative Paper (SIP) which provides an opportunity for
students to achieve these outcomes. To give a sense of scale,
JCSU has averaged slightly over 150 Biology majors and
slightly over 20 Chemistry majors (counting all classes) over
the last 4 years.
The JCSU Chemistry faculty embarked on a program of
grantsmanship based on a goal of providing more
instrument-based research opportunities through the
development of a Shared Instrumentation Resource
Laboratory (SIRL). Several grants were obtained (Table 1).
New instruments obtained included: lab interfaces with
multiple plug-in probes, a UV-VIS, a Spectrofluorometer, an
FT-IR, a HPLC, a GC-MS, several Thermal Analysis
Instruments, a Differential Scanning Calorimeter, and an
electrochemistry workstation. The previously existing NMR
was upgraded using funds from the grants.
Students were exposed to these instruments in several
courses (general chemistry, organic chemistry, analytical and
instrumental chemistry, physical chemistry, special topics
classes, and even some biology classes).
Challenges:
There are many challenges for a small university to support
the use of scientific instrumentation. Some of the ones we
have encountered at JCSU include:
• Lack of funds for:
omaintenance contracts or routine maintenance
ooperating costs/supplies
• Faculty/staff turnover/loss of expertise with instruments
• Infrastructure issues

Results:
To assess this program, the methods used by Biology
and Chemistry students to complete their SIPs were
classified for the years before and after the
implementation of the SIRL. Significantly higher use
of instruments was shown in SIPs after the
implementation (p=0.0014) (Figure 1) despite a
significantly lower proportion of students doing
experimental SIPs (p=0.0083) (Figure 2). This
presentation thus provides evidence that can be used
to justify investments in scientific instrumentation
and suggestions for ways to implement such
investments.

